Heteroduplex joint formation by a stoichiometric complex of Rad51 and Rad52 of Saccharomyces cerevisiae.
Both Rad51 and Rad52 are required for homologous genetic recombination in Saccharomyces cerevisiae. Rad51 promotes heteroduplex joint formation, a general step in homologous recombination. Rad52 facilitates the binding of Rad51 to replication protein A (RPA)-coated single-stranded DNA. The requirement of RPA can be avoided in vitro, if the single-stranded DNA is short. Using short single-stranded DNA and homologous double-stranded DNA, in the absence of RPA, we found that Rad52 (optimal at three per Rad51) was still required for Rad51-promoted heteroduplex joint formation in vitro, as assayed by the formation of D-loops, suggesting another role for Rad52. Rad51 has to bind to the single-stranded DNA before the addition of double-stranded DNA for efficient D-loop formation. Immunoprecipitation and single-stranded DNA-bead precipitation analyses revealed the presence of the free and DNA-bound complexes of Rad51 and Rad52 at a 1 to 2 stoichiometry. In the presence of single-stranded DNA, in addition to Rad51, Rad52 was required for extensive untwisting that is an intermediate step toward D-loop formation. Thus, these results suggest that the formation of the stoichiometric complex of Rad52 with Rad51 on single-stranded DNA is required for the functional binding of the protein-single-stranded DNA complex to the double-stranded DNA to form D-loops.